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Abstract 
The research aims to establish the correlation of roadway design features to operating speed in the Italian urban environment 
elaborating multiple-linear models able to predict the observed speed with these design variables as covariates. Furthermore, a 
cross-country comparison with other models was pursued, establishing their consistency with the Italian dataset through a re-
calibration study. The project focused on road segments characterized by dissimilar geometric features. Speed measurements 
were carried out at each different station per segment under free-flow conditions. Different models were calculated, 
combining both the complete dataset and disaggregating for the different road typologies. 
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1. Introduction 
The operating speed (OS) is a key parameter that designers compare to the assumed design speed to evaluate 
the quality of their work in the case of new facility design or roadway reconstruction (e.g., vertical and/or 
horizontal alignment revision, addition of new lanes or reduction in their number – road diet). Although in the 
first situation OS may be derived from model equations available in technical literature [1], in the second it is 
obtained directly from field survey. 
It is conventionally accepted that OS is equal to the 85th percentile of running speed of isolated vehicles, and 
that any difference between this and the design speed should be minimized in order to be in harmony with driver 
expectancy and achieve design consistency. As is widely recognized by the scientific community, consistency 
between speed variables is a pre-requisite to guarantee safe traffic operations [2]. In particular, reference works 
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on road safety demonstrate that there are many relationships that link safety to road geometric features, and that 
the OS depends on road geometrics.  
Basing their conclusions on literature review, Garrick and Wang [3] sustain that OS in urban areas are 
insensitive to longitudinal geometric characteristics, while they are highly sensitive to transversal characteristics 
of road elements such as lane and shoulder width, margin width, driveway density, and so on. This is the reason 
why some have remarked on the invalidity of applying the design speed concept to urban roads.  
As opposed to rural roads, urban roads have several functions so designers need to provide a harmonious and 
comfortable driving environment in which longitudinal and transversal movements coexist, and where other 
roadway users, like bicyclists and pedestrians, have to be accommodated.  
However, on too many occasions OS exceed the posted speed limits on urban roads. In these cases the 
geometric characteristics need to be changed and re-evaluated [3], with the aim of promoting an indirect speed 
control wielded by transversal elements, encouraging drivers to adopt speeds consistent with the road functions, 
and thus to improve road safety performance. 
In view of the above, the research presented in this paper aims to provide new correlations between design 
features and OS for the Italian urban roadways. This has been accomplished through multiple-linear regression 
analysis to highlight the most significant variables that affect driver behaviour. The new equations provided will 
help designers in the prediction of operating speeds with reference to typical design variables.  
The paper contains a cross-country comparison with other models derived from literature, establishing their 
consistency with the Italian dataset through a re-calibration study. The observations were carried out on arterials 
and collector roadways within the municipality of Torino (Northern Italy), selected by virtue of their dissimilar 
geometric features in order to collect as large a range of fully representative variables as possible.  
Speed measurements have been taken on three selected stations per segment, and data were recorded during 
times and days in which free-flow traffic conditions prevailed. Different models were elaborated, combining both 
the complete dataset or disaggregating it for different road typologies. 
2. Background and literature review 
A number of OS models are available in literature, but only a few of these consider urban roadways. In their 
work, Tarris et al. [4] considered 27 urban collectors in Pennsylvania. These streets were characterized by 
different variables in terms of roadway alignment, cross section, roadside elements and land use. In particular, the 
analysis was limited to curved segments with radii comprised of values between 11 and 230 m. As a consequence 
of site characteristics selected, they found that V85 depends linearly on the degree of curve (DC), and that small 
variation of model coefficients occurs when individual or aggregated values for each site are taken into account. 
A panel data analysis was performed in order to capture the individual driver and time effects in addition to 
geometric effects. They demonstrated that speeds are highly dependent on roadway geometry, driver age and 
time of observation. 
The investigation of Fitzpatrick et al. [5] was based on eight suburban arterials in Texas. Free-flow speeds 
were collected at several sections and from data analysis different equations were derived. In the case of tangents, 
the following formula was obtained, 
0.73) = (R /8220077 2285  AD..[km/h]V    (1) 
where AD is the approach density (frequency of all approaches like driveways and intersections within the 
roadway section and is expressed on a per kilometre basis). For horizontal curves the regression equation also 
included the horizontal radius (R), 
0.72) = (R /34980803456 25085 AD .R..[km/h]V
.   (2) 
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Basing their deduction on the same database considered in Tarris et al. [4], Poe and Mason [6] widened the 
regression analysis to include other geometric factors. The resulting best OS model valid also for straight sections 
(DC = 0) was the following, 
0.67) = (R 150081662820520230761 285 LW .DR.IN.HR.G.DC..[km/h]V   (3) 
where G is the absolute value of the roadway gradient, HR is the hazard rating which is a measure of the 
number and severity of lateral obstructions within 1.5 m of the road, IN is the number of intersections, DR is the 
number of driveways, and LW is the lane width in m. 
In a more recent and extended work which referred to four-lane suburban arterials of a number of cities in 
Texas, Fitzpatrick et al. [7] collected data on 24 horizontal curves and 36 straight sections. For the curved 
sections they found the following OS formula, 
0.71) = (R  40415052309242 285 AD.DA.PSL.. [km/h]V   (4) 
where PSL is the posted speed limit, and DA is the deflection angle. In the case of straight sections, the 
equation was simpler than the previous case, and considered only the posted speed limit as independent variable, 
0.53) = (R 70101829 285 PSL .. [km/h]V    (5) 
The importance of the posted speed limit has been reinforced in the NCHRP Report 504 [8] where a linear 
relationship has been used (Table 1). The coefficient of determination reported in Table 1 suggests the idea that 
the dependency from speed limits progressively decrease where the effects of other variables are predominant 
(e.g., access density, presence of parking lane, and pedestrian activity level). 
Wang et al. [9] have been used 200 vehicles equipped with GPS devices to collect continuous speed data on 
tangents along low speed urban corridors in Atlanta. In this work, the authors considered a variety of cross section 
and adjacent land use parameters, obtaining the following result, 
0.67) = (R  245305105826824                 
21013008039105050 
2
21
85
 LU.LU.P.SW.C.
I.DD.RS.NL..[km/h]V

 
       (6) 
where NL is the number of lanes, RS is the density of trees and utility poles (number/km) divided by their 
average offset from roadway (m), DD is the density of driveways (driveways/km), I represents the density of 
T-intersections (intersections/km), C indicates the presence of curb (0 if there is no curb, otherwise 1), SW 
indicates the presence of sidewalks (0 if there is no sidewalk, otherwise 1), P the presence of parking (0 if there is 
no on-street parking, otherwise 1), and finally LU1 and LU2 are respectively commercial and residential land use 
indicators (1 for positive case, otherwise 0).  
The authors found that using the posted speed limit as a covariate, variables like the intercept, roadside objects 
(RS), driveway (DD) and T-intersection (I) densities, and on-street parking (P) became statistically insignificant 
in the model. This has been attributed to the fact that, for roads sections considered in the investigation, speed 
limits are linked to design speed and, as a consequence, to the geometric characteristics of the road. Thus, the 
inclusion of the posted speed limit in OS models should be avoided when geometric variables have to be 
considered. 
Table 1 Results of linear regression analysis for the estimation of V85 in urban streets reported in NCHRP Report 504 
(2003) 
Equation Urban/Suburban road category 
V85 = a0 + a1 ·  PSL Arterial Collectors Local 
a0 8.666 21.131 36.453 
a1 0.963 0.639 0.517 
R2 0.82 0.63 0.14 
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3. Database formation 
In the municipality of Torino, four road sites belonging to the urban network were considered. According to 
the Italian road design standard [10], these facilities match two different typologies: urban arterials, which serve 
heavy traffic volumes moving at a relatively high speed, and which represent the terminal of the freeway system 
that rings cities (type “D”), and collector streets, which provide access to adjacent built-up areas and to local 
street network (type “E”); in this case, road functions are divided between mobility and access with one 
sometimes prevailing over the other.  
3.1. Case studies 
As stated before, the sections were chosen considering the variability of features along the full length of the 
selected roads (e.g., variable number of lanes, presence/absence of driveways), thus allowing the assessment of 
their effects on OS. The four case studies are now presented and described in terms of the number of 
carriageways and lanes, and presence of dedicated bus and taxi lanes, shoulders, driveways, intersections, 
sidewalks, pedestrian crossing, parking lanes, and traffic calming devices. 
Road segment #1 (corso Massimo D’Azeglio) is a collector road with two carriageways and is located in the 
proximity of the city centre. In peak hours it serves high traffic volumes, so the number of lanes is relevant and 
oscillates between two and three. The posted speed limit is set to 50 km/h along the entire segment. OS were 
evaluated in three different significant sections characterized by different road features. Table 2 shows in detail 
the layout of the selected sub-sections. It is worth noting how the whole segment is characterized by the presence 
of a raised median that separates the two travelled ways. 
Table 2 Pattern of road features for “corso Massimo D’Azeglio” (Road segment #1) 
Road features Section 1A 1B 1C 
Direction (N=north, S=south) N→S S→N N→S S→N N→S S→N 
Number of carriageways 2 2 2 2 2 2 
Number of lanes per carriageways 2 2 2 3 3 3 
Dedicated bus and taxi lane yes no no no no no 
Shoulder no no yes yes yes yes 
Driveways yes no no no no no 
Intersections yes yes yes no no no 
Sidewalk no no yes - yes - 
Pedestrian crossing yes yes no no no no 
Parking lanes no yes yes no no no 
Traffic calming devices no no no no no no 
1A  1B  1C  
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Road segment #2 is a collector corridor consisting of a sequence of streets (via Borsellino, via Falcone and via 
Principi D’Acaja). Its transversal section is characterized by different features compared to the previous one, so in 
this case three sections were selected again (Table 3). The speed limit is 50 km/h with the exception of the 
sub-section 2B where it drops to 30 km/h because of the presence of a speed bump with a circular profile (traffic 
calming device). 
Road segment #3 (via Filadelfia) is a collector street with a posted speed limit of 50 km/h. It was analyzed in 
three different sections, as were the previous two segments, due to the number of different road features along its 
length (see Table 4). 
Table 3 Pattern of road features for “Borsellino – Falcone – Principi D’Acaja” corridor (Road segment #2) 
Road features Section 2A 2B 2C 
Direction (N=north, S=south) N→S S→N N→S S→N N→S S→N 
Number of carriageways 1 1 1 1 1 1 
Number of lanes per carriageways 1 1 1 1 1 1 
Dedicated bus and taxi lane yes yes no no no no 
Shoulder no no no yes no no 
Driveways yes no no no yes yes 
Intersections no yes no no yes yes 
Sidewalk yes yes yes yes yes yes 
Pedestrian crossing yes yes yes yes yes yes 
Parking lanes no no yes no yes yes 
Traffic calming devices no no yes yes no no 
2A  2B  2C  
Table 4 Pattern of road features for “via Filadelfia” (Road segment #3) 
Road features Section 3A 3B 3C 
Direction (W=west, E=est) W→E E→W W→E E→W W→E E→W 
Number of carriageways 1 1 1 1 1 1 
Number of lanes per carriageways 1 1 1 1 1 1 
Dedicated bus and taxi lane no no no no no no 
Shoulder no no no no no yes 
Driveways yes yes yes yes yes yes 
Intersections yes yes yes no no no 
Sidewalk yes yes yes yes yes yes 
Pedestrian crossing yes yes yes yes yes yes 
Parking lanes yes yes yes yes no yes 
Traffic calming devices no no no no yes yes 
3A  3B  3C  
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Finally, the last segment considered (Road Segment #4, corso Unità d’Italia) is an arterial and was chosen for 
two basic reasons: the presence of curves, and the posted speed limit of 70 km/h, which represents the highest 
value considered in this investigation. The road segment was also evaluated at three different points, the 
characteristics of which are summarized in Table 5. 
3.2. Survey Methodology 
In order to ensure the quality and integrity of the database, field investigations were conducted by means of 
longitudinal and transversal measurements taken on ordinary lanes and excluding those dedicated to public 
services (bus and taxi). A laser speed gun and a high-speed digital video camera respectively were employed. In a 
subsequent stage and from the analysis of video frames, only the speed of isolated vehicles not conditioned by 
traffic signals was recorded, thus considering typical free flow conditions to which any geometric design 
evaluations usually refer. 
Speed data were collected in cases where the time headways and tailways was greater than 5 s only, and were 
rejected in the remaining cases in compliance with best practice as suggested in literature [11]. As a consequence, 
speed surveys were concentrated at times and on days with very low traffic volumes (early Saturday and Sunday 
mornings principally). 
Great attention was paid to the selection of measurement positions, which were located in places where 
psychological effects on drivers could be limited or completely avoided. Furthermore, measurement periods were 
not allowed to exceed 15 minutes, and were repeated at intervals under similar traffic conditions. 
3.3. Data processing 
Speed data were firstly processed through statistical analysis and subsequently assessed for the estimation of 
OS models for the twenty-four carriageways, with more than 1600 speed values. The homogeneity of each sample 
was verified for single population of speeds; Fig.1 contains one of the graphs obtained for this purpose.  
Table 5 Pattern of road features for “corso Unità d’Italia” (Road segment #4) 
Road features Section 4A 4B 4C 
Direction (N=north, S=south) N→S S→N N→S S→N N→S S→N 
Number of carriageways 2 2 2 2 2 2 
Number of lanes per carriageways 3 3 3 3 3 3 
Dedicated bus and taxi lane no no no no no no 
Shoulder yes yes yes yes yes yes 
Driveways no no yes yes yes yes 
Intersections yes yes no no yes yes 
Sidewalk yes yes yes yes yes yes 
Pedestrian crossing no no no no no no 
Parking lanes no no no no no no 
Traffic calming devices no no no no no no 
4A  4B  4C  
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Fig. 1 Example of visual pattern on the homogeneity (Road Segment #1, Section 1A, Direction N→S, 2nd lane) 
Looking at the graph, it is worth noting how the series of observations assumes a random fluctuation in the 
space domain compared to the average speed value, without a particular trend being evident above or below the 
green line representing the average speed derived from this dataset. Hence, the sample can be considered 
homogeneous and can be subjected to the following statistical analysis. Similar results were found for all the 
other groups of data. The probability distribution function of each dataset was checked by means of the F2 and the 
Kolmogorov-Smirnov (KS) tests. The two tests were performed for each subsection presented in the previous 
paragraph, and, in all cases, a normal distribution was found. The OS derived from experimental data (V85,obs) 
were compared with those predicted by the distribution function (V85,distr). Overall, the goodness of fit was found 
to be satisfactory. 
4. Operating speed models calibration 
OS models have been calibrated both combining the whole dataset and disaggregating it for different road 
layouts in particular distinguishing the case of two carriageways (Road segments #1 and 4) from that of the one 
carriageway only (Road segments #2 and 3). Furthermore, different geometric characteristics as independent 
variables of the model have been used. A linear regression analysis has been carried out the OS as dependent 
variable (yi) described by the following base equation, 
i
j
ijijii Xaay H¦  0                  (7) 
where ai0 is the intercept of the model, aij represents the regression coefficients to be calibrated, Xij the values 
of the geometric/operational variables considered, and Hi is the error term that has been minimized through the 
least square method. The subscript i denotes the observational unit from which the observations on the y and the j 
independent and significant variables were taken. During the first attempt of model calibration, the intercept ai0 
was always found to be insignificant, so it has been forced to be equal to zero evaluating the relationship between 
observed and predicted OS as a function of geometric and operational characteristics only. 
Different variables were initially taken into account in the regression analysis. Additional variables like 
driveway and intersections densities, presence of barriers, sidewalks, pedestrian crossings, speed bumps, and 
parking have also been considered.  
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Through the relevant number of covariates, data analysis revealed that the predominant ones are: 
x posted speed limit (PSL), comprised of values between 30 to 70 km/h, 
x lane position (LP), which varies between 1 (right lane) and 3 (left lane), 
x lane width (LW), which falls in a range between 2.80 and 5.9 m, 
x median width (MW), in the range 1.65 to 9.05 m, 
x carriageway width (CW) varying from 8.45 to 15.60 m, and 
x pavement condition (PC), which has been set to 1 for good regular surfaces, 0.33 in the case of uneven 
pavements and 0.67 for average conditions, through simple visual inspection and assessment. 
The horizontal curve radius (R), which has been found to be weakly correlated to OS, has been discarded 
because only one carriageway of the twenty-four investigated is located on a curve.  
In the first step, each variable is considered individually in order to understand which of them correlates better 
with observations. Once the most significant variable is defined, the procedure is repeated considering in a new 
model two independent variables, where the first is still the same one defined in the first step, and the second is 
sought among the remaining ones. The same procedure is repeated several times, until the goodness–of–fit 
indicators (p-value and standard error - s.e. - for the coefficients, adjusted coefficient of multiple determination –
 adj.R2 – and the standard error of the whole model) have reached stable and significant values. 
4.1. Aggregated analysis 
Table 6 depicts the coefficient values estimated following the above mentioned schema and considering the 
whole dataset available. The results show that the most significant parameters identified are in order PSL, LP, and 
LW.  Because the adjusted R2 coefficient showed a progressive increase and a consequent decrease in the standard 
error, the remaining variable (MW) have been included because it does not significantly improve the coefficient 
of multiple determination, although a small reduction in the standard error is evident.  
According to Table 6, the aggregated OS model for the urban network, limited to arterials and collector streets, 
is as follows, 
0.972)(R   74097697634574862770 285   MW.LW.LP.PSL.]h/km[V       (8) 
Table 6 Model coefficients estimated for aggregate (A) analysis 
Variable Coefficient Model A1 Model A2 Model A3 Model A4 
PSL 
a1 1.1954 0.9069 0.7456 0.6277 
p-value <0.001 <0.001 <0.001 <0.001 
s.e. 0.025 0.046 0.049 0.064 
LP 
a2  9.7702 0.9853 8.4574 
p-value <0.001 <0.001 <0.001 
s.e. 1.432 1.173 1.245 
LW 
a3   2.5763 3.6976 
p-value <0.001 <0.001 
s.e. 0.503 0.633 
MW 
a4    7.7409 
p-value 0.01 
s.e. 2.891 
R2 adj. 0.958 0.968 0.972 0.972 
St. err. 10.19 7.44 6.09 5.74 
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4.2. Disaggregated analysis 
Following the same schema previously described, separate evaluations of divided and undivided carriageways 
were carried out. Table 7 and Table 8 depict the model coefficients estimated respectively for the two analyses. 
Although PSL was found to be the variable with the greatest impact on the OS in the case of divided 
carriageways, in the case of undivided collector streets the most correlated variable was found to be the CW. 
It is interesting to note that MW makes a contribution in the case of aggregate analysis for the discrimination, 
inside the model, between one and two carriageways. Coherently, this variable does not appear in the case of 
disaggregate analysis. As a result, eq.9 shows the selected coefficients after the regression analysis to calculate 
the predicted speed for divided carriageways, while eq.10 is the corresponding one referred to undivided 
carriageways, 
)9600(R    838554786470 285 .LW.LP.PSL.]h/km[V           (9) 
)9290(R     50801852 285 .PSL.CW.]h/km[V             (10) 
4.3. Recalibration of OS Models Selected from Literature Review 
The dataset has also been used to validate some of the models presented in the Literature Review paragraph. 
The aim is to make a transnational comparison verifying the consistency of existing OS models, mostly derived 
from US literature, with the Italian dataset through a re-calibration study. For this purpose, the selected models 
are the ones contained in the NCHRP Report 504 [8] and proposed by Wang et al. [9].  
Table 7 Model coefficients estimated for divided (D) urban arterial and collector streets 
Variable Coefficient Model D1 Model D2 Model D3 
PSL 
a1 1.196 0.887 0.647 
p-value <0.001 <0.001 <0.001 
s.e. 0.031 0.051 0.082 
LP 
a2  9.787 8.547 
p-value <0.001 <0.001 
s.e. 1.481 1.321 
LW 
a3   5.838 
p-value 0.002 
s.e. 1.683 
R2 adj. 0.948 0.959 0.960 
St. err. 10.99 7.20 6.18 
Table 8 Model coefficients estimated for undivided (U) collector streets 
Variable Coefficient Model U1 Model U2 Model U3 
CW 
a1 3.737 2.185 0.418 
p-value <0.001 <0.001 0.497 
s.e. 0.127 0.523 0.602 
PSL 
a2  0.508 0.630 
p-value 0.007 0.001 
s.e. 0.168 0.130 
LW 
a3   4.241 
p-value <0.001 
s.e. 1.097 
R2 adj. 0.926 0.929 0.933 
St. err. 7.86 6.57 4.93 
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Such models represent the opposite extremes in terms of number of considered variables and were selected for 
the re-calibration study. The results of this comparison are given in Table 9 and Table 10. 
The simple linear relationship reported in Table 1 with only PSL as independent variable has been considered 
for the analysis according to NCHRP Report 504 [8]. Table 9 reports the results of a model re-calibration varying 
the coefficients a0 and a1 in case of collectors and arterials only. Moreover, a calibration factor (CF) of the 
NCHRP model has been derived from the Italian dataset using the following,   CFPSLaa]h/km[V  1085           (10) 
CFs has been obtained applying the ordinary least square method, and represents the best multiplier of the 
original model to predict the observed OS data. Results demonstrate that Italian speeds are, in general, slightly 
higher than those collected from different regions of the United States. The re-calibration of the model proposed 
by Wang et al. [9] (Table 10), reveals some changes of model coefficient both in sign and magnitude. The 
recalibration of the Wang model on the Italian database shows that with the sole exclusion of the number of lanes 
(NL) the other variables are not significant as a consequence of the p-values over the accepted significance level 
(0.05). Furthermore, variables like presence of curb (C), presence of sidewalks (SW) and parking lanes (P) 
influence driver behaviour in different ways to that evident in the US. Finally, the adjusted coefficient of multiple 
determination of the re-calibrated model is too low. 
5. Conclusions and Discussion 
The main objective of this investigation was the development of new operating speed (OS) models to be 
employed in speed consistency analyses for arterial and collector urban roads. The surveys performed on the 
twenty-four carriageways selected in the road network of Torino has led to the creation of a robust database 
which was firstly validated from a statistical point of view, and, secondly, processed in order to derive the above 
mentioned predictive equations. 
As indicated in literature, OS models present great variability even when they relate to the same road typology 
with similar geometric characteristics. This can only be explained by differences in driver behaviour between one 
location and another, hence every OS model should only be used where it has been calibrated ([12].  
Table 9 Results of recalibration of urban/suburban OS models reported in NCHRP Report 504 (2003) considering the 
Torino OS dataset 
Equation: 
V85 = a0 + a1 ·  PSL 
Collectors (Road segment #1,2,3) Arterial (Road segment #4) 
Original model Recalibrated model CF Original model Recalibrated model CF 
a0 21.131 21.679 
1.16 
8.666 1.002 
1.04 a1 0.639 0.805 0.963 1.121 
Adj. R2 0.63 N/A 0.82 0.44 
 
Table 10 Results of recalibration of urban/suburban OS model reported in Wang et al. (2006) considering the Torino 
OS dataset 
Variable - NL RS DD I C SW P LU1 LU2 adj. R2 St. err. Coefficient a0 a1 a2 a3 a4 a5 a6 a7 a8 a9 
Original  50.50 10.39 -0.08 -0.13 -0.21 4.82 -6.82 -5.10 5.30 5.24 0.67 N/A p-value < 0.001 < 0.001 < 0.001 0.0004 0.0516 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
Recalibration 55.44 10.39 - 0.24 0.52 -9.30 -9.89 -5.44 -6.76 - 0.58 9.56 p-value < 0.001 < 0.001 - 0.339 0.322 0.103 0.184 0.255 0.066 - 
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In this context, the work presented here aims partly to redress the gap in knowledge that characterises Italian 
and European literature in this specific field of road research. As widely reported in reference papers and reports, 
the use of multiple-linear regression analysis (see eq.7) is recurrent and leads to a simple detection of the 
restricted set of variables that are strongly correlated with observed OS. With regards to this aspect of the 
investigation, the results confirm what Garrick and Wang [3] attested regarding the greater importance placed on 
the transversal geometric characteristics over those of the longitudinal ones in the urban environment. 
The new OS models presented in the paper are characterized by high adjusted coefficients of determination 
and limited standard errors. Fig. 2a shows the comparison between observed operating speeds versus the 
predicted ones calculated through eq.8, while Fig.2b includes the results of the same comparison for eq.9 and 
eq.10 corresponding respectively to divided and undivided carriageways: data seem to follow the best-fit-line. 
Moreover, predicted speeds deriving from the disaggregated analysis are closer to the diagonal and less 
scattered with respect to those obtained from the aggregate analysis. In fact, with the sole exception of one data 
point, in the case of disaggregated analysis all the data fall within the ± 20% of error limits, with most of them 
within the ± 10% of error limits. As a consequence of the many differences between the Italian and US driving 
environments (roadway systems, weather, terrain, collision patterns, and driver factors such as training and 
behaviour), OS equations deriving from US literature have to be re-calibrated when employed in the Italian 
context. The calibration factor (CF) derived from US and Italian data confirms that American drivers assume a 
more careful behaviour than their Italian counterparts. 
From among all the parameters affecting OS, the models derived from the database generated in this 
investigation identify the posted speed limit (PSL) as the most influential one. Notwithstanding the inference of 
Wang et al. [9], it is not surprising that, for the Italian urban roads, speed limits have to be used in conjunction 
with other geometric variables. This result could, very probably, be extended to other urban contexts in which 
road geometrics were not defined in accordance with the design speed approach. The extension of this 
investigation to other road typologies and to new datasets will assess the applicability of proposed models. 
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Fig. 2 Observed versus predicted speed values; (a) aggregated Model A4; (b) disaggregated Models D3 and U2 
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